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二、采用化学共沉淀法合成 MnFe2O4 纳米粒子，探讨了 NaOH 加入量和温
度对 MnFe2O4 纳米粒子的晶体形成和粒径的影响。结果发现，随着 NaOH 加入
量和温度的增加，MnFe2O4 纳米粒子的晶粒逐渐趋向成熟，粒径也逐渐增大。因
此，可通过控制 NaOH 加入量和温度调节 MnFe2O4 纳米粒子的粒径。尝试在反
应中掺入 Dy3+，探讨了 Dy3+对 MnFe2O4 纳米粒子粒径、磁性能等方面的影响。 
三、在 MnFe2O4 纳米粒子的基础上加入壳聚糖，以戊二醛为交联剂成功合





吸附低浓度的 Cu (II)和 Cr (VI)重金属离子。动力学和等温线的模拟结果表明，
















和 Cr (VI)的竞争吸附，结果表明，Cu (II)与壳聚糖包覆 MnFe2O4 纳米粒子的亲


















Magnetic nanomaterial is a kind of important inorganic functional material due to 
its potential application on information communication technology, biomedicine, 
aerospace, environmental protection and energy conservation, et al. The synthesis, 
characterization and functionalization of magnetic nanomaterial have attracting a 
growing interest in magnetic research areas. How to synthesize the magnetic 
nanomaterial with excellent magnetic performance and good dispersibility, and 
prepare the multifunctional magnetic organics composites have become a hot research 
direction. In this dissertation, many efforts have been made to design and synthesize 
magnetic nanomaterial. The formation mechanisms and magnetic properties of this 
nanomaterial have also been systematically studied. Based on the Magnetic 
nanomaterial, magnetic chitosan composites have been synthesized and applied in 
treatment of heavy metal ions solution. 
1. Monodispersed MnFe2O4 nanoparticles with diameter of around 11 nm were 
prepared by using Fe(acac)3 and Mn(acac)2 as precursor, lauric acid (LA) and 
amantadine (AA) used as the surfactant in the thermal decomposing reaction. Control 
on the size and morphology of these MnFe2O4 nanoparticles was realized by using 
different surfactants under otherwise similar reaction conditions. The adsorption 
mechanisms of different kinds of surfactant, including -COOH surfactant and –NH2 
surfactant, were discussed. 
2. MnFe2O4 nanoparticles had been successfully prepared by chemical 
coprecipitation method. The effects of NaOH additional amounts and temperature on 
crystallization and size of nanoparticles were studied. The results demonstrate that, 
the crystallization and size of MnFe2O4 nanoparticles increase with the increasing 
NaOH additional amounts and temperature. Furthermore, we tried to dope Dy3+ into 
MnFe2O4 nanoparticles, and discussed the influences for size and magnetic properties 
















3. Superparamagnetic MnFe2O4/chitosan nanocomposites (MCNCs) with diameter 
of around 300 nm had been prepared by crosslinking of glutaraldehyde. The 
nanocomposites were used as an excellent magnetic adsorbent for Cr (VI) removal. 
The results suggest that the adsorption process is exothermic and spontaneous. The 
experimental data were better described by the pseudo-second-order kinetics and 
Freundlich isotherm model compared with pseudo-first-order kinetics and Freundlich 
isotherm model. 
4. Superparamagnetic chitosan-coated MnFe2O4 nanoparticles (CCMNPs) were 
synthesized by a novel one-step method. The as-synthesized CCMNPs have spherical 
morphology with diameter of around 100 nm, and exhibited the effective adsorption 
of Cu (II) or Cr (VI) from aqueous solution with low concentration. Adsorption 
performance of CCMNPs followed the pseudo-first-order kinetic model and 
Freundlich adsorption isotherms. Competitive adsorption of Cu (II) and Cr (VI) on 
CCMNPs revealed that Cu (II) showed a good affinity with CCMNPs, and the 
adsorption of Cr (VI) was inhibited by Cu (II). 
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